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about tmacog and the tmacog region

The Toledo Metropolitan Area Council of Gov-
ernments (TMACOG - pronounced “Team-a-
cog’) is a’voluntary association of local gov-
ernments working together to solve common
problems. Counties, cities, villages, and town-
ships, as well as various special purpose units
of government such as school districts, are all
charged with meeting certain responsibilities in
serving their citizens. In many cases, the prob-
lems encountered by local governments in
meeting these responsibilities have sources
and.impacts well beyond the boundaries of in-
dividual local communities. Urban growth, air
and water quality problems, energy shortages,
and inadequate public roads and other
facilities have all stimulated an increased in-
terest in regional cooperation. Similarly, the
proliferation of state and federal programs to
assist or encourage local governments in solv-
ing these problems has created a need for a
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firmer grasp of solutions to area-wide prob-
lems and the financial means of attaining those
solutions. TMACOG therefore endeavors to
strengthen the capabilities of local govern-
ments by approaching problems which cannot
be solved by individual local units of govern-
ment.

The TMACOG region’s boundaries were set by
two separate executive orders of the Governor
of Ohio in order to quality Ohio communities
for federal and state grants. TMACOG is the
Regional Planning and Development Organiza-
tion (RPDO) for this part of Ohio. The govern-
ing body of TMACOG is its General Assembly,
made up of elected officials from each of its
member units of government. The on-going
business of TMACOG is conducted by an ex-
ecutive committee elected from members of
the General Assembly.
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The TMACQOG Region:

6 counties
15 cities
46 villages
69 townships
in 2 states
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preface

This book is about water quality in the
TMACOG region. It has been prepared to pro-
vide you with some information about water
and water quality and to stimulate your

thoughts about how we can solve water quality

probiems.

We invite your participation in a planning pro-
gram being conducted by TMACQG to recom-
mend actions to contro! water pollution in this
region.

The planning program that is presently under-
way is formally called the Areawide Waste
Treatment Management Planning Study. It is
part of a national program to clean up the
nation’s waters by 1985. The law which man-
dates this clean-up is the Federal Water Pollu-
tion Control Act Amendments of 1972, Public
Law 92-500. The part of the law that provides
for area-wide planning for this region and
others like it where water quality control has
become a major problem is Section 208. There
are several unique features of 208 planning’’:

e Local initiative - The planning is carried out

by a local agency, not a federal or state
agency.

e Citizen participation - Involvement of the
public at large is required by the law.

¢ Implementation — The plan must designate
an agency or agencies responsible for im-
plementation of the plan to assure water
quality standards are in fact achieved.

¢ Emphasis on innovation — The plan must be

cost effective; all practical alternatives to
meeting water quality standards must be

examined (both those that invoive construc-

tion and those that involve new legal or
management arrangements).

e Comprehensive analysis - All sources of
water poliution must be examined (point
sources as well as area sources).
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update

current program status

This series of books is designed to serve
as an on-going guide to a water quality
planning study being conducted by the
Toledo Metropolitan Area Council of Gov-
ernments (TMACOG). The objective of the
study is to develop a plan to show how
the region can meet water quality goals
established by Congress in 1972.

This book is the second of a series that
will be prepared. Each book is published
at a point in the planning process where
input from the public is particularly impor-
tant. The program has been in progress
for more than a year. It is now at the point
of having defined the major problems to
be considered and is beginning to develop
approaches to solving those problems.

Input from citizens and concerned elected
and administrative officials throughout the
region has already been valuable in help-
ing TMACOG progress with its work thus
far. Let us review briefly the previous work
of the program and examine the results of
the first phase of the public participation
process that is integral to this study.

Book 1: The Issues and Implications of
Water Quality Management was about
water quality in the TMACOG region. It
was prepared to provide citizens with
some information about water and water
quality and to stimulate thinking about
how we all affect the quality of water in
our everyday lives. Book 1 also described
several water quality problems that face
us all. The book noted that solutions to
water quality problems often involve in-
creased water and land management by

government. The solution to one set of
problems must not create a new set of
prablems. A balance between interests of
the public, private enterprise, and gov-
ernment must be maintained as we work
together to solve environmental problems
common to us all.

TMACOG held its first series of public
forums in August, 1975. The forums were
designed to provide an opportunity for
citizens to meet with leaders from their
immediate communities and discuss the
issues introduced in Book 1.

TMACOG’s goal in sponsoring the forums
was twofold: to stimulate community in-
teraction and response to various issues,
and to obtain citizen input to its program.
An opinion survey aimed at identifying the
attitudes of the participants and others in
the region relative to these issues fol-
lowed the forums.

First forums were held in the following lo-
cations:

Huron August 5
Toledo August 7
Port Clinton August 12

The program format consisted of an intro-
ductory presentation on water quality
problems, a group session to identify
some different aspects of the problems,
and small group discussions of specific
problem areas relevant to the interests of
individual participants.




The Issues - A Discussion

Problem areas identified in Book 1 were
waste water treatment plant performance,
disposal of sewage sludge, industrial dis-
charges, combined storm and sanitary
sewer systems, soil erosion and sedimen-
tation, and urban and rural drainage.
Forum participants were asked to evaluate
the problem areas and indicate the rela-
tive importance of each. In general, all the
problems were of some concern.

Persons attending the Huron forum felt
that the problems of soil erosion and
sedimentation, and urban and rural drain-
age were of equal importance and should
be combined into one category as the
most important problem. At the Toledo
forum the problems of combined storm
and sanitary sewer overflows, and indus-
trial waste discharges were considered
most significant. Urban and rural drain-
age, soil erosion and sedimentation, and
industrial waste discharges were all con-
sidered to be very important issues at the
Port Clinton forum.

One noteworthy conclusion that can be
drawn from the group discussions is that
public awareness of water quality issues
stems from the results of water quality
problems rather than their causes. The il-
lustration on the right indicates the kind
of comments that were typically made at
the forums about water quality problems.
The problems were generally expressed in
terms of visibly lost amenities or benefits.
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Survey Results

An opinion survey was designed as a
follow-up to Book 1 and the first forums.
The survey sought the attitudes of 2,000
elected officials, citizens, and administra-
tive officials in the region about water
quaity probiems. The large number of re-
turned questionaires suggests an unusu-
ally high degree of interest in water gqual-
ity problems in the region.

Respondents found discharge of industrial
wastes and inadequate sewage treatment
facilities to be top priority problems in the
region. There was also considerable con-
cern over soil erosion and sfudge dis-
posal. Only about one-fifth of the respon-
dents saw inadequate tederal and state
laws and regulations as an obstacle to
solving water quality problems. Dollar cost
to taxpayers was seen as the most impor-
tant obstacle to solving water quality prob-
lems.

When asked about the basis for their con-
cerns about water quality problems, pro-
tection of the environment, unsuitability of
water for desired uses, and protection of
tamily health were feit to be the most im-
portant. Effects on property values and
“cost to me as a taxpayer” were viewed as
considerably less important.

In identifying general solutions to water
quality problems, respondents most fre-
quently indicated ‘more local regutation
of land uses affecting water quality” and
“more local regulation of growth and de-
velopment” as appropriate approaches.
Fewer than five percent of the respon-
dents indicated they would accept fess
stringent standards for water quality. Also,
relatively fittle interest was expressed in
more federal regulations, increased local

water and sewer rates, or higher con-
sumer costs.

A Redefinition of the Problem
Areas

A result of the forums has been a redefini-
tion of the problem areas. An area of con-
cern cited at all three forums was on-site
sewage disposal in areas not served by
public sewers. This was seen as a problem
area that included impacts on water gual-
ity due to septic tank installation and
maintenance as well as proliferation of
small “'package’” sewage treatment plants.
Additionally, participants felt that waste
water treatment problems could be more
easily discussed in terms of performance
of existing facilities and planning for fu-
ture facitities. It was not ctear what was
meant by “urban and rural drainage’ as a
probiem area. Thus, atong with soil ero-
sion and sedimentation, it has been rede- .
fined into an urban problem (urban runcff
and construction site erosion) and a rural
problem (rurat soil erosion and land
runoff).

The problem areas:

e Performance of waste water treat-
ment systems

¢ Planning for waste water treatment
systems

¢ Sludge disposal

¢ |ndustrial waste discharges

» Combined sewer overflows

* On-site sewage disposal

e Urban runoff and construction site
erosion

¢ Rural soil erosion and land runoff

Conclusion

The forum participants would like to see
tmproved performance in many areas; for
example, better use and enforcement of
existing legislation, better administration
by government officials, both local and
state, and better operation of sewage
treatment plants.

Although the participants feit that there is
room for much improvement within the
existing system, they also called for new
or expanded means of controf such as soil
erosion control laws, stricter zoning, more
limitation and reguiation of industriai
wastes, and building prohibitions where
the land capability is unsuitable for de-
velopment.

The survey results generally were consist-
ent with the views expressed at the
forums. There was support for action to
solve water quality problems, and re-
spondents expressed high expectations
about the role the TMACOG 208 Study can
play in solving these probiems.

Survey respondents and forum partici-
pants alike recognized the need to edu-
cate the public about the nature and sev-
erity of water quality prohlems. Some
people felt that TMACOG's role should be
that of an informational, educationa!
agency. There appears t¢ be a consensus
that the public generally does not under-
stand and wouid perhaps not accept the
poliution abatement measures which the
TMACOG 208 Program may eventually re-
commend. Political realities demand a
broad base of pubiic support and very ac-
tive citizen involvement before any poliu-
tion control and land use regulatory
measures will become effective.



environmental
perspective

The uftimate goal of TMACOG’s 208 Pro-
gram is to achieve clean waters in the re-
gion by 1983 and to maintain those clean
waters through a system of coordinated
regional policies and controls. The United
States Environmental Protection Agency
defines clean waters as those which are
“fishable and swimmable” or which sup-
port normal healthy aquatic life and are
safe for human body contact.

Good quality natural waters are charac-
terized by balanced ecological systems.
When we treat our water resources
carelessly we disrupt these systems. There
are many ways to measure water quality.
Some common ‘‘numerical”’ indicators of
water quality are dissolved oxygen,
biochemical oxygen demand (BOD), nu-
trient levels (nitrogen and phosphorus),
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and presence of pathogenic organisms
{fecal coliform is an indicator of this).
Evaluation of these indicators requires
special equipment and highly trained per-
sonnel. Often water that is polluted be-
cause of high levels of these indictors may
not appear to be unsafe. Other indicators
of water quality are related to things we
can see. These “perceptual’” indicators
are sometimes less precise, but at the
same time they may be more understand-
able to the average citizen.

The basic “fishable and swimmable”
water quality standard implies that numer-
ical as well as perceptual indicators will
be brought to acceptable levels, since all
water that looks good isn't necessarily
safe, and all water that is safe doesn'’t
necessarily look good. The following table
demonstrates the relationship between the
two types of indicators and the impact dif-
ferent kinds of pollution have upon them.
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the tmacog region

The TMACOG region contains five major
river systems: the Maumee, the Portage,
the Sandusky, the Huron, and the Vermi-
lion. In addition, there are five creekshed
areas containing the Ottawa River and
several small streams that drain directly to
Lake Erie.

A major portion of the Maumee and Por-
tage river systems is within what was once
known as the Black Swamp, an extremely
flat, poorly drained area with rich black

FREMONT

TOLEDO URBAN AREA

soils and dense forest. The clearing and
draining of the Black Swamp for agricul-
tural production beginning in the early
1900’s resulted in a general drop in the
water table and increased sediment loads
in the rivers and streams. Many of the
region’s water quality problems today can
be traced to this extensive alteration of
the environment to make the land
economically suitable for farming. The in-
lands of the region, with the exception of
the urban areas of Bowling Green and
Fremont, remain today in predominantty
agricultural use.
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The Lake Erie shorelands contain a variety
of land uses. The urbanized areas of To-
ledo, Sandusky, Huron, and Vermilion
contain approximately 60 percent of the
TMACOG region’s population. There are
extensive areas of preserved marshland
and open space, particularly in Ottawa
County, consisting of private, as well as
federal and state, wildlife refuges. Areas
around Port Clinton and the Lake Erie is-
lands are an international tourist attrac-
tion, seasonally drawing large numbers of
people for water-oriented recreation.



factors affecting the
region’s water quality

The character and quality of the water
flowing in the rivers of the five major
basins are substantially affected by factors
outside the political boundaries of the
communities that comprise the TMACOG
region.

Upstream Heritage

The headwaters of all the major river sys-
tems occur south and west of the region.
In total, the TMACOG region contains only
the downstream 20 percent of the drain-
age area of these rivers. Only the lowest 5
percent of the Maumee River watershed,
which reaches as far west as Indiana, is
within the TMACOG region. The Portage
River Basin, though considerably smaller,
is 76 percent within the TMACOG region.
We call the pollution loadings that come
from upstream sources our “upstream
heritage.”

These pollution loadings are largely the
result of rural and urban land uses similar
to those which occur within the TMACOG
region and which contribute to water qual-
ity problems within our area. The solution
to water quality problems within our area
will, therefore, have to be carefully coor-
dinated with similar water pollution con-
trol programs in upstream areas. A major
responsibility for such programs lies with
the State of Ohio Environmental Protec-
tion Agency. The water quality goals es-
tablished by Congress apply everywhere;
the TMACOG region has the advantage of
100% federal funding assistance and a
localized agency to undertake the plan-
ning work.
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Lake Erie Water Quality

The “upstream heritage” also affects the
water quality of Lake Erie. Recent studies
suggest that lake water quality is improv-
ing. In the last decade many point sources
of poliution (municipal sewage treatment
plants and industrial discharges) have
been cleaned up. However, true improve-
ments can be established only after meas-
urements have been taken over a period
of time. Record high lake levels of the last
few years may have affected temperature
and dissolved oxygen levels such that the
improvements are only “‘apparent.”

Perhaps more significant is the work cur-
rently underway at the Butfalo Corps of
Engineers in connection with its Lake Erie
Wastewater Management Study.! Prelimi-
nary conclusions in that study are that
previous estimates of pollutant loads in
the lake were ‘‘far too low.” They have
found that pollutant loads in streams
which flow into the lake are significantly
higher during periods of increased flow.
Since point source pollution is relatively
constant regardless of stream flow, this
indicates that non-point sources of pollu-
tion such as soil erosion and agricultural
runoff are major factors in lake water
quality.



Estuary Water Quality

An unpredictable natural occurrence that
affects the rivers of the region is the
“stage” of Lake Erie, or the rise and fall-of
its water level. The area at the mouth of a
river where its waters mix with waters of
the receiving body of water (Lake Erie in
this case} is called the estuary. Estuaries
of the rivers in this region vary in length
depending upon the flatness or gradient
of the river and the width of the channel.
The Maumee River estuary is more than
14 miles long, while the Vermilion River
estuary is less than two miles long. The
flow of water in the estuaries is controlled
by the level of western Lake Erie and the
direction, velocity, and duration of the
winds.

When the winds blow steadily out of the
southwest, water in the lake is displaced
from the western to the eastern end and
the lake level near Toledo falls. Water thus
runs out of the estuary in a “‘flushing” ac-
tion. When the winds blow steadily out of
the northeast, water is shifted to the west-
ern end of the lake and the lake level near
Toledo rises. As water enters the estuary,
the river, in effect, flows upstream. At
some times the estuaries are either stag-
nant or in reverse flow. When this occurs,
there is a build-up of wastes since they
cannot be carried out of the estuary.
Sedimentation also increases when the
rate of flow is reduced.
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the influence of water
on development

Historically, estuaries of major rivers have
been subject to heavy development pres-
sures because of the need for water to
serve transportation, commerce, and in-

dustry. In the TMACOG region, initial set- ‘

tlements occurred near the mouths of the
rivers because they provided sheltered
ports with good accessibility to Lake Erie.
Soon industry became a primary land use
along the rivers. Industry provided jobs
resulting in a rapid population growth and
a demand for housing, commercial, busi-
"ness, and educational services. A typical
American urban pattern emerged. In the
last 25 years, the all too common subur-
ban sprawl pattern of growth appeared
around the original compact and efficient
urban core.

Small towns developed mainly as service
centers for agricultural activities. They
were often located on rivers or their major
tributaries because they depended on the
river as a water supply and an energy
source to power mills. Because of their
agricultural orientation, the small towns
have not been subjected to the growth
pressures of the larger urban areas, and
have retained their basic size, pattern, and
character.

the influence of
development on water

The accelerated growth associated with
industrialization of the TMACOG region
led to the degradation of water quality in
urban areas. Management of water in the
cities involved large capital expenditures
and produced predominantly point source
discharges. Sanitary sewers were installed
to pipe sewage to central treatment plants
and storm sewers were installied to collect
rainfall runoff. Present water quality prob-
lems are in part a result of inadequate
capacity of these systems caused by

growth and their obsolescence relative to
today's water quality standards.

In the rural areas growth has not been as
rapid or concentrated.and the land con-
tinues to be used primarily for agricultural
purposes. The management of water is an
individual responsibility with each resident
having control of his own water suppily,
sewage disposal, and management of his
property.

In rural areas water quality problems such
as land runoff and contamination of
ground and surface water by leaching
from septic tanks are basically due to
poor land management practices.

T
+ < ©
32 % 2 T
S E . 4§ Esus
S5 0 EY S pEelgt
o5 o 5 .Etg:ujn_dﬁ
€ 28 £ 08 S5 T
2S¢ ® =6 O Ohdzez
uon [ @@ @ @O @O
SMbWbM..@O0.0
Tu|©|®®0ee®O0]
/\qricvxﬁm\\ll O O O O . O .4

- @ cevere

MPACT OFTHE 1s5uEs @ modernte
ON WATER QUALITY (D shgint or vone



the problem areas

a brief history of waste
water management

A study of the history of waste water man-
agement reveals a general change in the
function that sewer systems have been
asked to perform, Qur initial concern of
carrying wastes away from people to pre-
vent disease has evolved into a major
concern for responsible management of
the énvironment and all its related sys-
tems. This change can be characterized
by the following stages. The dates to
which these stages correspond vary
widely across the nation. The dates shown
here generally indicate when each stage
occurred in the TMACOG region.

Stage | - Removal of Waste
from the Doorstep

In the 19th Century cities constructed cul-
verts or sewers for storm water drainage.
These sewers also provided a handy
means for the disposal of household
wastes as cesspools were gradually tied
into the system. The primary function of
the system was to collect water and
wastes and transport them away from the
doorsteps of houses and stores to be dis-
charged into an adjacent stream or river.

Photo Courtesy of Art Weber, Metropolitan Park District, Toledo
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Stage Il - Community-wide
Waste Removal

As population increased, the wastes dis-
charged by the sewers became a com-
munity health hazard. The primary con-
cern then became the need to transport
the wastes away from the community’s
doorstep. Interceptor sewers were built to
collect sewer discharges and transport
them downstream to a point safely remote
from the community.
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Stage Il - Early Waste
Treatment

The continued growth of many com-
munities in close proximity to one another
and an.increased rate water consumption
resulted in waste discharges that severely
degraded water quality. In many cases the
water being drawn from a stream to sup-
ply one community was polluted by the
wastes of an upstream community. The
primary concern was still basically a need
to avoid health hazards but with particular
concern for nuisances caused to other
communities. Some basic sewage treat-
ment was ordered by the State. In most
cases the intial installations provided
primary treatment which removed approx-
imately 40 to 60 percent of the solids from
the waste water.
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Stage IV - Waste Management
by Standards

Primary treatment was not sufficient to ef-
fectively solve all the problems, particu-
larly in areas where concentrated popula-
tions produced large volumes of sewage.
Secondary treatment technology, which
removes at least 80 percent of the organic
matter from the waste water, was applied.
Final disinfection of the effluent is now a
part of the process. Advanced treatment
for removal of phophorus has also be-
come a requirement. The concern at this
stage involves recognition of the need to
meet certain minimum standards to pro-
tect water quality.
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Stage V - Comprehensive
Environmental Management

An awareness of the limits of our envi-
ronment has brought about the need to
view waste treatment in the context of re-
sources management. The resources
management concept recognizes that all
human activity uses resources and then
returns them to the environment in an al-
tered state. Sound resources management
for water quality means that careful con-
sideration should be given to the impact
of returning resources to the environment.
Thus, waste water treatment objectives are
now defined in relationship to objectives
and programs for solving other water pol-
lution problems such as combined sewer
overflows, storm water runoff, soil ero-
sion, and industrial waste discharges.
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performance of waste

water treatment systems

Our needs in waste water treatment have
shifted from waste disposal to resource
management. Understanding this trans-
formation can help us to focus on two
major factors relevant to the performance
of waste water treatment systems. First,
performance of our plants is being meas-
ured against current standards and goals
that exceed those acceptable at the time
of original construction. Second, opera-
tion and maintenance of modern treat-
ment systems must be based on a man-
agement philosophy of cost effective en-
vironmental protection. Performance of
waste water treatment systems is not sim-
ply a matter of obsolete equipment or
someone not doing his or her job.

Obsolete Equipment?

There is no one to blame for treatment
facilities that do not meet current water
quality standards. When these facilities
were designed, it was never anticipated
that they would have to perform to these
levels. Too frequently, however, we want
to solve problems with more sophisticated
technology or expanded facilities when
equal benefits could be achieved through
increased management efficiency. In-
creased management efficiency in this
context means assuring maximum
economics for optimum service, interac-
tion of parts of the system, and flexibility
in utilization of personnel and equipment.

Someone Not Doing the Job?

Plant personnel, like all of us, need rec-
ognition for the work they perform. Com-
munity support and work incentives can
make a valuable contribution to profes-
sional pride among plant personnel. Lack
of a skilled manpower base cannot be
solved by a single community. Yet all the
communities of the region would be bene-
fited by a cooperative program to foster
the professional image of waste treatment
plant personnel through regional training,
operator and staff exchanges, or other
programs.

Application of modern business manage-
ment principles to plant operations could
also improve performance. Regional bil-
ling, laboratory testing, or administrative
services, for example, could be valuable
for many communities. Many small
businesses subscribe to centralized billing
services offered through major bank credit
cards. This adds to the conveniences they
can offer without detracting from their
own autonomy.

Performance and Water Use

We should also seriously consider
whether we really need to be as consump-
tive of water to maintain our life-style as
we have been. Conservation of water has
a twofold saving aside from the obvious
value of assuring the availability of water.
The cost of procurement and preparation
of water for excess use and the cost of
collection and treatment of that water as
waste are both reduced.

Possible Solutions:

¢ Develop a region-wide training and ex-
change program for waste treatment
plant personnel. (A)

® Develop a program to increase
community recognition of plant per-
sonnel professionalism. (E)

e Utilize regional or inter-agency billing or
administration services. (A)

¢ Establish cooperative arrangements for
shared laboratory facilities and surveil-
lance responsibilities to minimize the
expense of duplication of personnel and
equipment. (A) -

Note: See page 26 for a discussion of the code let-
ters following each suggested solution.

planning for waste water

treatment systems

Waste treatment systems (sewers and
treatment plants) are important to us for
three major reasons:

1. They carry away and treat the collective
wastes of the community, thus making
an urban economy possible.

2. They have a major impact on the
natural environment since the wastes
are not always treated to the level
necessary to avoid water quality degra-
dation.

3. They have a major impact in the fiscal
solvency of the community. Sewers and
treatment plants are expensive and re-
quire long-term commitments of com-
munity tax revenues.




Planning for waste treatment systems
must be carried out as part of a larger
planning process, where knowledge of
engineering and the structure and finance
of government must be blended with an
understanding of the social and economic
motivations of people. Planning for sewer
services is too complex to be considered
only an exercise in technology. Reliable
and consistent information about popula-
tion and economic trends, as well as
community goals and methods of achiev-
ing those goals, must all be integrated
into the planning process.

Communities have been “planning” waste
treatment facilities for years. Yet it is clear
from a quick look at the disorder and inef-
ficiency of our urban areas that better
planning and implementation of plans
could be achieved. Though most everyone
would agree that “good planning’ is de-
sirable, there seems to be considerable
difficulty in actualily bringing it about.
“Good planning” involves developing a
set of logical criteria consistent with the
community’s goals for the future, and
evaluating proposed actions that will af-
fect the future of the community in terms
of those criteria. Planning decisions
should be made in an open forum where
all interests can express their concerns.

Why is good planning so difficult to
achieve? One major factor is that planning
creates a situation where government re-
ceives the authority to make decisions
that previously seemed to have been left
to fate. Most people would rather have
‘fate’” deny them the right to carry out a
desired project than an agency of gov-
ernment that is susceptible to human
judgement and political pressure.

Another important factor in explaining the
resistance to planning lies with the incen-
tives built into our existing system. Some
private interest groups and public officials
are in a position to profit greatly, even
though to the average citizen the deci-
sions appear to be left to fate. The exist-
ing system places certain public officials
in positions of potentially tremendous
power, since their decisions may confer
great rewards on selected individuals or
interest groups. Two advantages of an
open planning system are:

e Private developers cannot profit from
prior inside knowledge about where and
when future public improvements such
as sewer and water service will be pro-
vided.

e Construction firms that receive con-
tracts for millions of dollars in public
works projects such as roads, sewage
treatment facilities, and storm and
sanitary sewer lines cannot influence
decisions to their advantage.

Open planning need not, and probably

could not, radically alter existing lines of
authority. By bringing more interests into
the decision-making process, however, it

Raw Sewage Input

L
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RELATION'SHIP OF TREATMENT TO SOLIDS REMOVED

is possible to better insure that tax dollars
for sewer and water, or any other services,
are spent for the betterment of the whole
community. In an open planning system,
citizen interests would play a larger role in
decision making. A recent survey of citi-
zen opinion in the TMACOG region indi-
cated that more than 70 percent of the re-
spondents felt that the citizen should have
a larger role in the decisions of govern-
ment beyond that which they can exercise
at the ballot box.2 This kind of participa-
tion is essential to bring about good plan-
ning.

Possible Solutions:

e Establish a formal county- or region-
wide planning coordination system to
insure waste treatment planning is con-
sistent with other planning. (A)

e Develop a standardized information
base {population and economic projec-
tions, land use data) for use throughout
the region. Planning for waste treatment
facilities, solid waste, or transportation
would then all be based on consistent
data. (A)

e Adopt a phased growth control system
where approval of new developments is
specifically tied to a community public
improvements plan for new or ex-
panded schools, sewers, roads, and
drainage works. (L)

e Amend local ordinances to reflect a
land capability approach to approvals
for new development, based on
performance standards. In certain sensi-
tive areas such as wetlands or flood
plains, sewer extension would be prohi-
bited. (L)

Note: See page 26 for a discussion of the code let-
ters following each suggested solution.
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SLUDGE DISPOSAL IN THE TMACOG REGION - 1975 “Anever changing, picture”

sludge disposal

Sludge has always been a product of the
waste water treatment process. The in-
creasing concern over sewage sludge is
due to two factors. First, more sludge is
being produced. Higher quality effluent
necessarily results in greater quantities of
waste removed from the sewage. Second,
standards for sludge disposal practices
that would minimize adverse impacts on
air quality, groundwater, and soil are lack-
ing.

The type of waste water treatment proc-
esses utilized and the effectiveness of a
plant's operation determine the amount of
sludge that is generated. According to the

Environmental Protection Agency, “‘im-
plementation of secondary and tertiary

-treatment requirements will result in

dramatic increases in sludge quantities in
the next ten years.”3 The Toledo waste
water treatment plant currently spends
approximately $2 million per year, or
about 40 percent of its budget, for sludge
processing and disposal.

The city of Toledo, while attempting to
solve its own sludge disposal probiem,
has undertaken three pilot projects which
utilize the nutrient value of the sludge.
The oldest and the largest operation is a
project where approximately 250 dry tons
of sludge are being applied daily to an
886-acre farm in southern Wood County.
Sludge is hauled by truck in solid form

a 55 acre Tree puwsery
The last io-1z yews:

/n me/;an Tovmship

DYNAMICS OF SLUDGE
{In Toledo, 100 million gallons of sewage preduces 250,000 galions of
siudge before sludge treatment.)

Physical Handling
Process % Solids Appearance Technlque
Betfore digestion atter o
secondary clarification 4t05% Thinliquid Can be pumped
After primary digestion 8%  Thick liquid ‘
(gravy)
After dewatering 15% Paste
After vacuum filtration 22%  Plastic clay
(filter cake)
After drying on fields 100% Fine dust Must be shoveled

Source: Adapted from J. W. Wyatt, Planning and
Technical Considerations for Ultimate Disposal of
Residual Wastes (Washington, D.C.: United States
Environmental Protection Agency, August, 1974).

(see illustration) and then spread on crop-
land. An impervious pad with an isolated
drainage system allows storage of sludge.
on days when weather conditions prevent
application.

Sludge in a solid state is difficult to apply
evenly and is messy to transfer from one
vehicle to another. A pilot projectin
Jerusalem Township, east of Toledo, was
initiated to determine how much liquid
sludge could be handled in a daily opera-
tion without the need for extensive on-site
storage. Fifty thousand gallons of liquid
sludge were sprayed daily. The farm was
entirely diked such that all runoff had to
be pumped from the site. This provided
the added opportunity to measure the im-
pact of sludge application on water quality




from both direct overland runoff and from
farm tile drainage. Liquid sludge is easier
to handle since it can be pumped from
truck to truck and sprayed fairly evenly
onto fields where it can rapidly dry and
become totally odorless. Although less
costly to process, since no dewatering is
necessary, liquid sludge costs more to
transport.

The third project was conducted in con-
junction with the Whitehouse Agricultural
Seed and Supply Company. The concept
of the operation was that sludge couid be
used as a basic fertilizer if the specialized
needs of each farmer could be met by
mixing sludge with selected chemical fer-
tilizers as needed.

Several other commuinities in the region
have been applying sludge to farmland for
a number of years (see the illustration on
page 14). Additionally, many farmers
throughout the region have been applying
sludge to their own lands through special
arrangements with small treatment plants.

Rural residents who are not served by
sewers must be aware that sludge dis-
posal is not just a “‘city problem.” Most
septic tank sludge is hauled to waste
water treatment plants. In Wood and Ot-
tawa counties, septic tank sludge may be
applied directly to the land through
closely regulated County Health Depart-
ment programs.

Controls

The Ohio Environmental Protection
Agency (O£PA) will evaluate sites for the
suitability of land application of sludge.
However, OEPA can only make recom-
mendations; no specific regulations or

legislation govern spray irrigation or land
application. There is great reliance on the
sense of responsibility in the ad hoc ar-
rangements between municipal waste
water treatment plant operators and far-
mers.

Advantages and Disadvantages

of Land Application

The major advantage of land application is
that it effectively utilizes a waste product
as a soil conditioner or fertilizer. There are
three major disadvantages: odor, potential
pollution of ground and surface water,
and limitation of crops that can be grown.
Soils, water table, climate, and operation
and maintenance of the site all must be
considered in the evaluation of potential
ground and surface water pollution. Odor
is known to be a problem, especially
under certain weather conditions. The
presence of heavy metals and pathogenic
organisms in sludge may result in reduced
crop yields or render some crops unfit for
human consumption.

Sanitary Landfill

Sanitary landfills, another possible method
of sludge disposal, are available in close
proximity to most populated areas. A pos-
sible advantage of this approach is that
the high paper content of municipal
wastes may absorb some of the moisture
in the sludge. A major disadvantage,
especially in the TMACOG region, is the
potential for pollution of ground waters.
Also, the difficulty of adapting equipment
and operators to the handling of sludge
may be a problem.

Incineration

A third method of sludge disposal is in-
cineration. The high moisture content of
sludge requires auxiliary fuel for the in- -
cineration process. For incineration to be
cost effective, these fuels must be readily
available at low prices. In addition, the in-
cineration process may transfer the pollu-
tion burden to the air.

Possible Solutions:

® Combine sludge with combustible solid
wastes and use as an energy source.
(A)

e Apply to farmland as a soil conditioner.
Establish an independent control
agency to monitor heavy metal content
and arbitrate complaints. (A)

e Custom blend sludge with chemical fer-
tilizers to bring nutrient contents to de-
sired levels for specific crop production.
(This service could be offered through a
private business.) (A)

e Establish a region-wide sludge broker
that could bring farmers and sludge
producers together and assist in
negotiating contacts. (A)

¢ Process and export siudge for use in
reclamation of strip-minded land or as a
construction material for street sur-
faces, parking lots, road foundations, or
fill. (A)

¢ Establish sludge disposal districts for
controlled application in specially de-
signated areas. (A)

Note: See page 26 for a discussion of the code let-
ters following each suggested solution.
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industrial discharges

A favored location for many industries has
been one with direct access to a natural
waterway to insure an adequate supply of
water for processing, and to allow easy
disposal of industrial wastes. For many
years, industries discharged untreated in-
dustrial wastes into streams and rivers. At
first the effect on water quality was of lit-
tle consequence because wastes were
quickly diluted. With the gradual realiza-
tion that our streams, rivers, and takes are
polluted, a major portion of the blame has
been directed toward industry. There is a
good deal of public feeling that since in-
dustries are motivated by profit they are
not concerned with controlling discharges
if it means any added cost. But tradition-

ally, we have not provided industry the in-

centive to reflect environmental costs in
its products.

Industrial pollution can be identified, mon- )

itored, and controlled in a systematic

1
Discharger
submits permit

application.
& R
Review b
regjonal EFA

Administrator:

2

State precares
teptative
draft permit.

manner. Accordingly, new federal effluent
standards have been developed featuring
a two-level program requiring industries to
reduce discharges over a period of time to
meet the 1983 ‘‘clean water” deadline. But
the new rules and regulations should do
more than simply force industry to clean
up its waste and pass the bill along to
consumers. When confronted with new ef-
fluent standards, industry engineers often
rethink their whole process. Frequently,
they find better ways to do things that
save both energy and materials. Industry
can save money while reducing pollutants
in two ways: by revamping their processes
to require less water or to reuse water, or
by extracting valuable materials from the
waste for reuse at the plant or for sale to
an outside market. This positive approach
to industrial pollution problems applies
the resources management concept de-
scribed on page 11.

Generally, industrial effluent is discharged
either directly into natural waters or to a
municipal waste water treatment plant.

3 5

request a

State esues
public notice
of application.

4

Citizens may

pubhc nearing,
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public hearing,.

Direct Discharges to Natural
Waters

National Pollutant Discharge Elimination
System (NPDES) permits are required for
discharges of any pollutant. The OEPA
has assumed primary responsibility for is-
suing permits to those dischargers who
have not received one, and for enforcing
and renewing all effective NPDES permits
issued in Ohio. A similar program is con-
ducted by the Department of Natural Re-
sources in Michigan.

An NPDES permit authorizes certain levels
of discharge and requires the source
owner to monitor and routinely report ac-
tual effluent quality. NPDES permits timit
the current level of discharge, and in most
cases, require the owner to install addi-
tional treatment facilities. Where addi-
tional treatment facilities are required, a
compliance schedule is included setting
out the final date on which the treatment
facilities must be operational. In these

7
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MAJOR STEPS IN ISSUING AN NPDES PERMIT




situations, a set of final limitations are im-
posed on effluent quality which are de-
signed to result in the achievement of
water quality standards.

Public involvement is a major component
of the permit program. When an industry
applies for a permit, a proposed NPDES
permit and a public notice are prepared.
The public notice gives specific informa-
tion regarding the discharger and the na-
ture of the discharge. For 30 days follow-
ing the date of public notice, the dis-
charger or any person who may be ag-
grived or adversely affected by the dis-
charge if the permit were issued, may re-
quest a hearing. During the same 30-day
period, members of the public may: 1) re-
quest copies of the complete proposed
permit, 2) comment on the contents of the
proposed permit, and 3) request a public
meeting (a non-adversary public forum)
regarding the permit.4

Type of Establishment

Laundry

Pea canning
Spinach canning
Qil refinery
Paper mill

Sugar refinery
Steel mill

Gallons of Water

60,000 to 70,000

Discharges to Waste Water
Treatment Plants

Municipal waste water treatment plants,
like industry, must have NPDES permits.
Thus, municipalities are concerned about
both the volume and character of the ef-

fluent they receive from industrial sources.

The volume is dependent upon the nature
of the manufacturing processes and the
number of industrial plants. It is estimated
that in some cities in the United States,
industrial effluent constitutes over 50 per-
cent of the load on the municipal treat-

-ment facilities.® The table below indicates

the water consumption requirements for
various industrial processes and is a
rough indicator of the volume of effluent
produced. i

The character of industrial waste is impor-
tant in that it may disrupt the operation of
waste water treatment plants by damaging

Per Unit
5 Pound of wash
25 Case of no. 2 cans
160 Case of no. 2 cans
770 Barrel of crude
1,000 Pound of high grade paper
125 5-pound bag of sugar
Ton of steel

Source: Table adapted from Morris P. Cohn, Sewers for Growing America (CertainTeed Pro-
ducts Corporation, 1966), p. 82, and William I. Goodman and Eric C. Freund, (eds.), Principles
and Practice of Urban Planning (Washington, D.C.: Internatiohal City Managers’ Association,

1968), p. 234.

equipment or destroying the bacteria re-
quired in the treatment process. Public
Law 92-500 requires that over a certain
time period, all industrial discharges must
be pre-treated by the industry to remove
wastes which interfere with the treatment
process. Industry will not be able to
merely transfer its wastes from streams to
municipal systems to avoid the necessity
of installing pollution abatement equip-
ment and procedures.

Possible Solutions:

e Establish an education program to
increase citizen awareness about the
NPDES program and provide citizens
with special information about effluent
quality. (E)

e Establish incentives (through taxation
or rate structure) to encourage industry
reuse of effluent of sewage treatment
plants or its own processes. (L)

e Establish incentives (through rate struc-
tures and technical assistance) to en-
courage innovative pre-treatment
systems such as vegetative lagoons to
assimilate toxic and organic pollutants.
(L

e Encourage reduced water use by in-
dustry through better process manage-
ment, and improved conservation
measures. (E)

Note: See page 26 for a discussion of the code let-
ters following each suggested solution.
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combined sewer overflows

The discussion of the history of waste
water management noted that the purpose
of early sewers was to transport both
storm waters and household waste waters
to the nearest stream or river as quickly
and economically as possible. Before the
necessity for treatment facilities, there was
no reason to separate storm and sanitary
sewer flows as we do today, and a single
sewer accommodated both. The smalt
amount of diluted sewage which entered
steams was dissipated with little adverse
effect on the total water quality of the
stream. With the passage of time and in-
creased discharges, however, streams,
rivers, and lakes became saturated with
wastes to the point where they could no
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longer assimilate raw sewage without
serious water quality consequences. New
combined sewers have not been con-
structed for several years, but many com-
munities still have the old combined sys-
tems in use. In fact, approximately 40 per-
cent of the national population residing in
areas served by sewage systems is served
by combined sewers.® In the TMACOG re-
gion, virtually every community has at
least some combined sewers.

In areas where the sewers are connected
to a treatment plant, the outflow from the
sewer may have been satisfactorily treated
under conditions of moderate storm water
flow. Population growth subsequent to the

/oon .

TIPICAL SEPARATED 3YSTEM

construction of the interceptors may have
increased sewage volume to the point
where overflows may occur even in dry
weather. it is economically impractical to
build any sanitary sewer system or treat-
ment facility to accommodate the runoff
from heavy rainstorms which occur only
once in awhile. Stilf, these storms do
occur, and it is then that the combined
systems cause serious water pollution
problems. All combined systems have
regulators which allow high flows of com-
bined sewage to be by-passed directly into
a stream or river if the capacity of the in-
terceptor sewer or treatment plant is likely
to be exceeded. These regulators function
like an automatic valve. Though they are
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responsible for direct discharge of raw
sewage into streams, they do help to pre-
vent back up of sewage into streets and
basements due to the inability of the in-
terceptor sewer to handle the increased
storm flow. Another problem is that many
of the regulators no longer operate prop-
erly because of their age and may aliow
combined sewage to seep into streams
during normal dry weather conditions.

To meet the new water quality standards,
the combined systems must either be
eliminated or effective treatment of their
discharges must be provided. As discus-
sed in Book 1, separation of the existing
combined sewers into a system to handle
only storm water and another to handle
sanitary sewage is extremely costly, par-
ticularly since most combined systems
exist in the more densely developed urban
areas. Long-range cost benefits might be
gained, however, from the increased
capacity of treatment facilities that would
result from removing the storm water load
for which they were originally designed
and built.

The general alternative of treating the dis-
charges involves either an increase in the
treatment plant capacity or construction
of storage facilities to collect and hold
combined sewer overflows until the storm
passes and the sewage can be diverted
through the treatment plant.

Storage of the overflows can be accom-
modated in a large retention area near the
treatment plant or in a network of smaller
retention facilities located at critical points
throughtout the collection system.

In the first case, with a single large reten-
tion area, direct discharges to streams
could be eliminated, but the pipes that

make up the system would still be over-
burdened in heavy storms. This would
continue to result in streets and base-
ments being flooded with combined sew-
age. In the second case, with a network of
smaller retention facilities located
throughout that portion of the community
served by combined sewers, surface storm
water would be collected and held before
it could enter the sewer system, eliminat-
ing the overloading of the pipes.

Other technological solutions are now
being explored that would provide a
method of treatment at the combined
sewer outfall such as screening, filtering,

.and disinfecting. In Toledo, and other

parts of the region with similar problems,
the first objective is to study the weaknes-
ses of the combined sewer systems and to
insure proper functioning of the reg-
ulators through monitoring and alarm de-
vices.
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Possible Solutions:

e Construct holding ponds near treatment
plants to allow treatment of combined
sewage after high flow periods. (C)

e Construct settling basins at storm
sewer outfalls to provide primary
treatment of combined sewage flow. (C)

® Prevent combined sewer overflows by
requiring on-site retention of storm
water through local ordinances. (L)

® [nstall “vortex flow” regulators that
would separate 40 to 60 percent of the
solid matter from the sewage and chan-
nel it to the treatment plants allowing
the “cleaner” water to overflow. (C)

e |nitiate a phased separation program
for storm and sanitary sewage flows as
part of a regular program of rehabilita-
tion or replacement. (C)

Note: See page 26 for a discussion of the code let-
ters following each suggested solution.
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on-site sewage disposal

Population movement today tends to be
away from the urban areas to the outiying
suburbs and rural areas. Frequently, urban
services such as water and sewer are not
available in these areas. Residents must
rely on individual wells and septic tank
sewage disposal systems. Approximately
49 million persons are served by 15 mil-
lion such on-site systems in the United
States. One out of every four new homes
has an on-site sewage disposal system.”
The following table illustrates the extent
to which these systems are used in the
TMACOG region. :

Percent of Population Served by On - Site

Systems
County
Lucas 8.7%
Wood 64.0%
Ottawa - 61.4%
Sandusky 52.2%
Erie 31.9%

Source: Ohio Department of Heaith.

it is important to bear in mind that septic
tank sewage disposal systems are tempo-
rary systems with an effective life in the
TMACOG region of only about ten to
twelve years. Septic tank systems were
originally used to meet sewage disposal
needs in sparsely populated rural areas
when the probability of the area remaining
sparsely populated was high. The advent
of the post-war housing boom changed
that. Sewer construction could not keep
pace with the housing demand, and ex-
tensive fringe areas were suburbanized
using septic tank systems. Septic tanks
have become popular alternatives to pub-
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lic sewer systems despite their short life
and sometimes marginal performance. -
Frequently, sewer services are extended to
low-density subdivisions to alleviate pollu-
tion resulting from failing septic tank sys-
tems. Too often, suburbanites are una-
ware of the operating principles, limita-
tions, and maintenance requirements of
their septic tank systems.

In general, the performance of septic tank
systems is determined by the rate at which
the effluent percolates or filters down
through the soil. Effluent will percolate
faster in sandy and gravelly soils than in
clay soils. Also important to performance
is the level of ground water. When the
ground water level is high enough to satu-
rate the soil around the drain field, the ef-
fluent will not percolate and must remain
near the surface of the ground. In these
cases there is a possibility of contamina-
tion of ground and surface water which
can affect wells, streams, ponds, etc.

The problems with on-site sewage dis-
posal in the TMACOG region are twofold.
First, the great majority of the area is not
suitable for septic tanks due to soil types
or high water tables. Second, there is a
general lack of consistency in application
of controls on installation and follow-up
maintenance of septic tank disposal sys-
tems.
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EXAMMFPLES OF SEWERLESS TOILETS

Possible Solutions:

Establish sanitary districts for septic
tank maintenance to insure regular
pump-outs and provide early identifica-
tion of system failures. (L)

Amend health and building codes to
encourage sewerless toilets (see illus-
tration). (L)

Adopt population density standards
based on soil capabinties and desired
growth patterns to limit septic tanks in
areas that will not receive sewer serv-
ices. (L)

Install water hyacinth lagoons in areas
with failing septic tanks to provide
natural purification of waste water.
Since water hyacinths are about 20 per-
cent protein, regular harvests could be
sold for processing into cattle feed. (C)

Note: See page 26 for a discussion of the code let-
ters following each suggested solution.
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urban erosion and runoff

Urban storm water runoff is a significant
hazard to water quality. In the past, storm
water runoff was thought to be simply
rainwater. Recent studies have shown that
the pollution load of a city’s storm runoff
can equal the load on its sewage treat-
ment plant.®

Current storm drainage systems simply
carry water away from the site, taking
most of the pollutants deposited on the
streets, parking lots, and other hard urban
surfaces directly to nearby rivers or
streams. The increased runoff caused by
paving large areas of urban land also
causes stream bank erosion and greater
likelihood of downstream flooding. En-
gineering data indicates that 67% of.all.
rainfall in urban areas is not absorbed.
This runoff must be collected and carried
away. In comparison, only 17% of rainfall
runs off in rural-agricultural areas.® The.
increased runoff in urban areas results in
two problems: pollutant loadings and
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RUNOFF 15 RELATED TO LAND USE

flooding. The resource management con-
cept suggests that solutions which simply
carry storm water rapidly away from the
site are not appropriate to deal with these
two problems.

Pollutant Loadings

Pollutant loadings can be minimized in
two ways: either by preventing the con-
tamination of runoff, for example, control-
ing erosion from construction sites or
providing street cleaning programs, or by
treating the polluted runoff before it en-
ters receiving streams, for example, pro-
viding settling basins or holding ponds.

Flooding )

Flooding problems can be reduced by
preserving the capacity of the environ-
ment to absorb rainfall on site, or by de- .
veloping design standards for new storm
drainage systems that will reduce peak
flows.

Construction Site Erosion

One special aspect of the urban pollutant
loading problem relates to erosion from
construction sites. Urbanizing land is
more subject to erosion than any other
category of land. Construction projects lay
bare the soil and alter natural slopes and
drainageways so extensively and for such
fong periods of time that the construction
site erosion hazard is many times that of
land with natural vegetative cover.

Construction site erosion losses over the
duration of a project may be as great as
30 tons of soil per acre.’® This lost soil is

ultimately deposited as sediment in
ditches, channels, streams, rivers, and

‘harbors. It costs the public approximately

$5,000 to remove the sediment generated
by a typical 50-acre project.

Effective control of construction site ero-
sion involves three basic principles.

1. “Fit” the development plan to the site
by utilizing existing topography and
vegetation, thus limiting the extent of
disturbed area.

2. Retain sediment on site through ero-
sion control measures (see illustration
on page 23).

3. Install permanent structural and vegeta-
tive erosion control measures as soon
as possible in the construction phase.

Note: For further information on erosion control
practices, see Beckett Jackson Raeder Inc, Michigan
Soil Erosion and Sedimentation Control Guidebook
(Lansing: Michigan Department of Natural Re-
sources, Water Development Services Division, 1975).
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Possible Solutions:

¢ Adopt construction site erosion control
ordinances. (L)

e Develop a program for regular street
cleaning to minimize contamination of
runoff. (A)

e Utilize existing urban open space areas
for temporary storage of storm water
runoff. (C)

e Modify building and subdivision regula-
tions to require on-site storm water
management through roof-top or park-
ing lot retention areas. (L)

e Develop a comprehensive watershed
management program to incorporate
items 1 through 4 above into a coordi-
nated systems for the protection of
water quality. (L and A)

Note: See page 26 for a discussion of the code let-
ters following each suggested solution.
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rural soil erosion
and land runoff

Rural erosion is caused by the action of
raindrops falling on the land. The impact
detaches soil particles which are then
transported by the water running off the
land. As velocity of flow increases, the
water detaches more soil particles and
begins to cut rills and gullies. When velo-
city decreases, the soil particles are depo-
sited as sediment. Rural erosion and soil
loss are determined by five factors: soil
characteristics, topography, rainfall, veg-
etative cover, and erosion control prac-
tices.

Soil Characteristics

Each soil type has a different susceptibil-
ity to erosion, determined by its physical
composition. In general, soils which con-
tain high proportions of siit and fine sand
are most likely to erode. The susceptibility
to erosion decreases as clay or organic
matter increases.

Topography

The topography affects the volume and
velocity of runoff. As slope lengths and
gradients increase, the erosion hazard in-
creases due to the concentration of runoff
and its tendency to detach and transport
soil particles.

Rainfall

The amount of runoff and subsequent
erosion potential is determined by the fre-
quency, intensity, and duration of rainfall.
Heavy rain storms that occur often and
last for a long time produce the greatest
erosion hazard.

AGRICULTURAL SOIL EROSION CONTROL PRACTICES

Control Practice

Conservation cropping

Description

Growing crops in combination with

Estimated Cost

$1.50/acre

needed cultural and management
measures such as rotations that
include grasses and legumes

Critical area planting

Stabilizing silt-producing and

$400.00/acre

severely eroded areas by establishing

vegetative cover
Crop residue management Using plant residues to protect

$1.50/acre

cultivated fields during critical

erosion periods

Diversions

Channels constructed across a slope

$.50/foot

to prevent bank erosion

Grassed waterways

Sloped or graded waterways

$450.00/ac re

established in vegetation

Holding ponds

Stuctures or pits for temporary

$5,600.00/pond

storage of animal or agricultural
wastes or associated runoff

Minimum tillage

Limiting the number of plowing

$6.50/acre

operations to only those that gre
properly timed and essential to

produce a crop

Streambank protection

Stabilizing and protecting banks of

$2.00/foot

streams against scour and erosion by
use of vegetation or structures

Tile drains

Tile or pipe installed beneath the

- $.40/foot

ground surface which collects or
conveys drainage water

Source: Table adapted from Environmental Impact of Land Use on Water Quality: Planning Phase Work Plan,

report no. EPA-G005103 (Chicago: Great Lakes Region United States Environmental Protection Agency, 1974), p. A-46.

Vegetative Cover

Crop management determines the
amount, type, and duration of vegetative
cover in agricultural areas. Vegetative
cover reduces erosion hazards by shield-
ing bare soil from impact of raindrops,
stowing the velocity of the runoff, and
holding the soil particles in place with its
root systems. The time of tillage and crop
residue which is left on the surface of the
soil after crop harvesting are important
crop management factors. Fall plowing,
for instance, results in a bare, unprotected
soil surface for up ta nine months of the

year. Regular mechanical cultivation for
weed control buries residue and increases
the erosion hazard.

Erosion Control Practices

Some argicultural soil erosion control
practices that are applicable to the
TMACOG region are listed in the chart
along with estimated costs of installation.
The chart is one result of a study currently
underway in Allen County in Indiana to
evaluate land treatment practices which
may reduce agricultural soil erosion in the
Black Creek watershed, a part of the
Maumee River basin.




Region-wide Drainage
and Channelization

The prevention of erosion on areas under
tillage is and should be the responsibility
of the individual farmer. However, his ero-
sion control practices affect the larger re-
gion through sedimentation which, in
turn, affects the collective population of
the TMACOG region. Individual agricul-
tural practices have an impact on the effi-
ciency of the ditches and streams which
provide an integrated drainage network

fall plowing, exposes
bare around 1o ervsion
by wind and heavy mins

Fertilizer mvoff #om
fields enters stream,

Bank erosion due
to velocity of flow /
and ackof veggtative
cover.

for the area. It is this network that has
made agricultural use in the region pos-
sible. A 1972 study by the Ohio State Uni-
versity Cooperative Extension Service in-
dicates that approximately one-half of the
drainage network in Ohio needs improve-
ments to increase the flow capacity and to
decrease the hazard of flooding which
impairs agricultural production in low
areas.' The cost of these improvements is
estimated to be approximately $31.9
million.'2 The need for improvements is
due in part to agricultural practices which
have allowed extensive erosion and
sedimentation of the system.
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RURAL EROSION AND RUNOFF HAZARDS

There is a basic dilemma in that the inef-
fective drainage system causes flooding
which decreases agricultural production
and, yet, improvement of the system will
increase stream flow and flood risk in
downstream areas.

Nutrient Runoff

Agricultural land also can contribute nu-
trients to the streams and drainage net-
work. Two major sources are runoff from
feed lots containing animal wastes and
runoff from fields containing commercial
fertilizers or pesticides and herbicides.
Additional nutrients promote the growth
of algae and plankton causing a degrada-
tion of water quality both in the streams
and in Lake Erie. Pesticides and her-
bicides are a risk to man’s use of the
water and also destroy beneficial aquatic
organisms. The best approach to reducing
fertilizer and pesticide or herbicide runoff
from fields is through control of erosion
and sedimentation.

Possible Soiutions:

® Develop an education and technical
assistance program to provide aid to
farmers in implementing individual pol-
lution abatement measures. (E and A)

¢ Provide incentives through cost sharing
to encourage installation of pollution
abatement practices. (A)

e Require participation by individual
farmers in a cost sharing pollution
abatement program through state or
local legislation. (L and A)

¢ Regulate farming practices. (L)

Note: See page 26 for a discussion of the code let-
ters following each suggested solution.
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evaluating possible solutions

The information provided in this book can
only suggest a start on the process of
evaluating water quality problems. In
order to adequately perform this evalua-
tion, several additional needs emerge.
First, we need more specific information
about the region’s water quality problems
and an analysis of the causes of these
problems. Second, we need much more
information about the ‘“‘possible solutions"
presented here. How do they work? Would
they work in this region? Have they been
successful elsewhere? Are there other
solutions not explored here that have
merit? Finally, and perhaps most impor-
tantly, we need from citizens and officials
in the region their evaluation of each solu-
tion in light of the importance of the prob-
lems it is intended to solve.

All of these needs go well beyond the

scope of this brief book. But we can begin
to place the solutions to problems into

some general perspective and make a
start on a meaningful evaluation. Each of
the “possible solutions” seems to fit into
one or two of four basic categories. These
categories are 1) educational (E), the solu-
tion calls for a program to inform or edu-
cate; 2) legislative (L), the solution calls
for new or amended local or state ordi-
nances or legislation; 3) agency coopera-
tion (A), the solution calls for an agency
or unit of government to develop and
carry out a special program often in
cooperation with other agencies or units
‘of government; and 4) public construction
(C), the solution calls for public expendi-
ture for some capital construction. The
chart below illustrates that some of the
problem areas lend themselves to particu-
lar categories of solutions. In order to ad-
dress all water quality problems, we. will
have to.consider all categories of solu-
tions. '
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criteria

How do we decide how good a particular
solution is? The prime concerns of the
208 Program suggest four criteria that
may be valuable in evaluating solutions.

Water quality improvement: Will the solu-
tion actually improve water quality?

Cost effectiveness: Will the solution solve
the problem at a cost that is reasonable,
when all the social, economic, and en-
vironmental effects are taken into ac-
count?

Public accountability: Would the agency
or unit of government needed to imple-
ment the solution be accountable to local
citizens and elected officials?

Implementation: Is the solution feasible
and practical for this region?

Any proposed solution should be weighed
against each of these criteria to determine

its suitability.
=)

Resolve
hoter Gualit

Crem‘c armm% Problems

2 M 1" GENERAL
Capabillt 208

€.
Solutions

Citizen Attitudes on Approaches to Solving
the Problem

Increased federal spending 46.1%
on water quality

Increased local spending 50.0%
Increased water and sewer 25.3%
rates

Higher consumer costs 11.2%
More federal regulations 20.6%
More local regulation of 65.8%
growth and development

More local regulation of land 71.2%
use

Lower standards for water 4.7%
quality

Source: Adapted from ABT Associates, Inc., “Pre-
liminary Resuits of TMACOG Phase | Water Quality
Survey,” unpublished paper, October, 1975.

evaluation and the 208
program

It is clear from the chart describing the
208 Program that broad community in-
volvement in developing the water quality
plan is critical. Solutions without com-
munity and local government support will
not be implemented.

The environmental management concept
described on page 11 calls for us to deal
with the causes of poilution in a systema-
tic way. Understanding and carrecting the
situations that cause pollution problems
will require some basic reforms in the way
we use our resources. This understanding
and change can only occur in the context
of the balanced system of private enter-
prise, government, and the public de-
scribed in Book 1. The required support

can only be achieved through an open
planning process where the problems and
proposed solutions can be scrutinized by
citizens and local policy makers.

There are no predetermined solutions to
the complex problems described in this
book. The TMACOG 208 Program can be

as valuable to us as we choose to make it.

More federal red tape? Threat to local au-
tonomy? Rather, it is an opportunity for
local governments to work cooperatively
to solve problems and implement solu-
tions based on recognition of local needs
and capabilities. The choice is ours.

The 208 Planning Process

The Federal Water Pollution Control
Act Amendments of 1972 established
the following process for water qual-
ity planning.

Step 1: TMACOG was designated by
the state on the basis of local gov-
ernment resolutions indicating intent
to develop and implement an area-
wide plan. This provided a focal point
in the region for water quality plan-
ning and management.

Step 2: TMACOG will develop an ini-
tial area-wide plan to address all
water quality problems in the region
and to indicate how (by what agency)
the plan will be carried out.

Step 3: Local governments in the
TMACOQG region will concur in the
plan and the recommendation of a
local agency(s) to implement the
plan.

Step 4: Upon U.S. EPA approval of

the plan and agency(s), that agency
will be the only eligible recipient of

EPA construction grants for sewage
treatment facilities in the region.
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what you can do

Input from an informed public is an impor-
tant part of the definition and selection of
courses of action to solve water quality
problems.

In Book 7 we discussed the problems that
confront us. The forums and survey that
followed, resulted in valuable input from
citizens about the nature and relative im-
portance of these problems. In this book,
based on that input, we have made some
very general suggestions about how water
quality problems might be solved.

At this point, we need you to give us di-
rection. What kinds of solutions are most
appropriate for this region?

¢ Attend one of TMACOG's public forums
in your area to help define solutions to
water quality problems more precisely.

¢ Communicate your concerns about
water quality to local officials in your
community who are working with the
TMACOQOG water quality program. Call
TMACOG to learn the names of the offi-
cials nearest you who are members of
the Water Quality Policy Advisory Com-
mittee.

¢ Ask us to come to a meeting of your
club or organization and explain the
program.as it relates to you. Call
TMACOG to make arrangements.

Our telephone number is (419) 241-9155.
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public involvement and the tmacog water quality program Y

This book is the second of a series dealing
with water quality in the TMACOG region. The
series of books is designed to provide informa-
tion and to stimulate public involvement, but it 4
is also a part of a larger program. 1

SUMWER 75 . SUMMER 76
Each book sets the theme for the program of 2

two to four public forums to be held in differ-

ent locations in the region. These forums are

open to the general public and aim at provid- m’wﬁm FORUAL

ing an opportunity for individual citizens to

discuss water quality issues with community

leaders and TMACOG water quality staff mem-

bers. Each forum will be concluded with a sur- Prepared by:

vey of the opinions of the forum participants. ’ \
‘ ' Beckett Jackson Raeder Inc |

The subject matter of the forums will generally
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. . . . Funds from the Environmental Protection Land Architect
first focusing on issues, then formulating and andscape Architecture
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discussing alternatives to solving identified ministered by Region V, Chicago pplie ESGE:IFC_
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plan and implementation program for the plan.
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